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SUMMARY 

Mr. Liggett resigned. Mr. Macon was appointed 
Chairman pro tem. A 7 level code was developed 
as the basis for a standards recommendation. An 
outline for report recommending the code was 
developed and ad hoc committees were formed to 
complete the various Sections. Next meeting 
November 8, 9 & 10, BEMA Headquarters. 
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MINUTES 

MEETING OF SEPTEMBER 14 & 15 


1 . 3 Mr. Liggett's resignation was accepted with regret. 

2. DOCUMENTS DISTRIBUTED 

2.1 Ad Hoc Committee: L. Bloom, C. Macon 

2.1.1 Rough draft introduction to Final Report 

2.1.2 Specific Criteria (rough draft) 

2.1.3 Chart indicating comparison of several versions of special 
character quadrants 

* * 

2.2 Chart - Analysis of typewriter keyboards - Smith 

3. Dr. Barker announced the resignation of Mr. Bright and the extended 
leave of absence being taken by Mr. Howard and that he (Dr. Barker) 
would be assuming their duties temporarily. 

4. Mr. Liggett announced that he was resigning from the Committee. 

V 

5. Chuck Macon was unanimously elected Chairman pro tem and Leon Bloom 
Secretary pro tem. The Committee also recommended that Mr. Mac.on 
be appointed permanent Chairman and that R. E. Utman be appointed 
permanent Secretary. 

5.1 It was noted that reports on the Government X3-2 meetings had not 

as yet been received from: 

W„ Luebbert 
J. Booth 
J. Auwaerter 

All indicated that their reports would be submitted within two 
weeks. It was decided that the reports would be distributed with- 
out prior Committee approval. 

6 . John Booth gave a preliminary report on burst noise in transmission 
system. A more extensive report will be forthcoming at the next 
meeting. 

7 . Motion was passed to try to design a 7 bit set with due consideration 

■j , for the requirements of an 8 bit set and the keyboard. 
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The code structure and specific character assignments were discussed 
in great detail and resulted in the identification of the coded 
character set (see Fig. I) which is to be submitted to the X-3 Sec- 
tional Committee for approval. 

The following points should be noted concerning the recommended set: 

,1 The special characters in the alpha section were tentative. 

The control characters in the transmission and terminal device 
control section are subject to rearrangement. 

. A minority dissenting opinion was expressed which will be docu- 

mented in conjunction with the written ballot which will be forth- 
coming. 


Outline of report on Committee recommendation: 

The following outline was agreed upon by the Committee with the 
indicated people forming ad hoc committees to write up specific 
sections. 

I. INTRODUCTION 

II. X3-2 STATUS AND PLANS 

III. CODE 

IV. DISCUSSION 

A. Set Size 

1. Information Subset 

2. Controls 



a. Delimeters 

b. Transmission 

c. Machine (producer-recorder) 
B. Set Structure 

1. Dense information subset 
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MEETING OF SEPTEMBER 14 & 15 

2 „ Useful 4 bit subset 

3. Segregated control subset 

4. Null 

5. Escape 

6 . Delete 

C. Character Selection 

D. Control Selection 

E. Character Placement 



1. Influence of existing codes and standards 
2 0 Expansion and contraction 
3. Transmission considerations 

F. Planned Deviation 

G. Error Control 
V. CONCLUSION 

VI. RECOMMENDATIONS 


•'i 

, ! l 


Note: Sections I through VI are to be complete by the following 

ad hoc committee: 

L. L„ Griffin - Chairman 
A. L. Whitman 
T . H . Bonn 
R. E 0 Utman 

H. Jo Smith 

APPENDIX 


Macon 

Smith 

Bloom & 
Berner 


Statement of Problem - What is interchange? 
Criteria 

Examples of Planned Deviations 


Spielman Data Manipulation 
& Reach 
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Booth & 
Whitman 
Griffin 

Tholstrup 6c 
Auwaerter 
Bloom 6c Macon 

Luebbert 


Tr ansmi s s ion 


Terminal Devices (Data producers 6c recorder) 


Other Codes 6c their Criteria 


Whitman 6c Glossary 

Other members 
as required 


LI. The schedule for future work is: 

11.1 Progress Report to X-3 on September 28 

11 2 Completion of assignments by ad hoc groups. Final drafts to be 

in to the Chairman by October 20. Copies to members by October 

27th. 

11.3 Letter ballot on recommended code to be issued by September 29. 
Replies to be in by October 6. 

11.4 Meeting of X3-2, November 8, 9. 10 at BEMA Headquarters to complete 

and approve final report. 


12 . 


NEXT MEETING November 8-9-10 

BEMA Headquarters 


235 East 42nd Street 
N ew Y o rk , N . Y . 


Telephone: MUrrayhill 5-7969 


'Leon Bloom 
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TO WsWfi, Flaks 
FROM R 0 Fo Clippinger 
SUBJECT Possible Irani nent Standards 


Jsdo SsskiiS 
R e Reash ts* 

O.H® Rye 
R eS a VIII kins 


KM 

As pointed out In Jos Eaemis 0 s memo of September 18., S3*! appears 
cJgso to reesKsaafidiag a single font set for decimal digits and a few sped* 
characters* Joe was originally concerned that this set 
serious profelas® with the high speed printer a 


mfeht eaase us 


In the nesting this morning, attended fey Gwen Ryo<, Jos caches j, Boh 
Wilkins and myself, Bob said that he felt that we could beadle this font set 
with reasonably miner nujdifieaticas t© the printer but that, bafer® he tsefs 
this position firmly, ha would like to try it cat which he felt he could do 
reasonably easily* The main question discussed et the meeting was Aether 
Honeywell should enter a dissenting opinion if and whan X3*1 decides t© pass 
a rec«ar«ended standard to K3« th® tentative conclusion was that this 
t be necessary and Joe has written a saame (copy cttacbad) to find out 
whether anyone else in Honeywell has any ccntpalling reasons fer dissentingo 
in general , Jaa felt that these characters sro mere resolvable than most that 
had b©$n proposed and that the optical scanning end of car business would pro- 
fit frees tho adoption ef the standard* 


i ong 
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X3o2 

Roy tleash reports that X3<,2 has made major prograss toward egreeiisg 
on a character set containing 128 characters, most of which will bo daierarined 
by early Nevoa&ar and probably passed along to S3 es a recdsaanded standard* 
This sot will contain a 


:• cnsracts 


subset and perhaps several fo character 


reec&ssndotf sets, ’mt s surpri singly, from the point of view cf Teletype, which 
will probably scon go f-rcaa a viva -bit to en eight-bit set, there will be no 
rccecsranded 32 character set in it* It is also noteworthy that this set whiefc 
S3 *2 K®y resoi^'snd is incompatible with the Defense Department °s Field Data 
set® X3»2 triad to negotiate with Field Bets but they are adasant* 

Key has prepared a tsmo summarising the current situation and 
attached is a requesting any dissenting-opinions* 
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TO A1S Division Heads and all 
engineering Department Heads 
*TvCj'A j 0 Eachus 

UBJECT ASA Standard Font for Optical Character Recognition 
REF 8 Kents, September 18, by E«chus 


As a result of discussions with Bob Wilkins, Dick 
Clippingar, and Owen Rya, it sit present seests expedient to 
subscribe to the tentative character shapes and si2®s pub* 
fished® 

On ten October, there will occur the last reason- 
able opportunity to demur, and consequently any one with 
soundly based objections should contact bus by that tia*® 
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KCbX 8* F. Cfippinger 
SUBJECT X3o2 « Standards 


. O.M* Rye 
R a E» Wilkins 


The attached memo frera Roy Reach describes a character set 
which may fee recommended for a standard to T$ by early November * If 
such a standard ware adopted, it’ weald have many implications that 
er© the seme for us as for other computer manufacturers* end perhaps 
certain specific ones for us« It wifi certainly be worth s&ss socri« 
fleas to achieve ® recognised standards On the ether hand* it Is well 
for us to attempt to estimate the cost to us of changing at some tl®3 
to sixh a recognised character set* This memo is, therefore, a sail 
for dissenting opinions accompanied by positive suggestions where 
possible. If Honeywell does not register ©ay dissent via Roy Reach 
cn ’X3«2 or -R* F„ Clippingar ©n X3, this character sat has a good 
chamc© of being adopted in the near future* 


T-fr >Jwi1 d ha ehsarvad that X3..2 is net takino anv cssitioa 



tioa sequence, which moves the digital subset behind the letters of the 
alphabet. Rover that css, the adoption ©f this character set certainly 
hes sessss bsari ng on collet ion sequence* 

The Marketing Division should compere the sla«bit subset 
obtained by dropping bit aa with the character sot currently in use 
cn our high speed' printer, end consider the i implications^ bearing in 
srind the Novsasbsr dead? ins for dissensions* 


RFC: 












SPECIFIC CBITBEiA 







This requirement trill, result in 2 a characters all valid* Such a 
dense binary subset will have 2 n graphics assigned end each printable. 

7* Within the standard set* each character and corresponding code will 
stand by itself and not depend on characters in the string for* inter- 
pretation. 


That cede (all codes) identified as a mode shift or escape 
function will meet this condition and will be considered an 
initial departure from the standard sat. A numeral shall be 
so coded that the least four significant bits shall be the 
binary coded decimal and form of the decimal digits which the 


code represents - 





it shall bs an objective to group the synods by characteristics. 

By this it is meant that each class of symbols will be contig- 
uous and lie wholly within a given code area* For example, 
punctuation marks should lie in on© area, relational operators 
in another and shorthand notation (such as -5 and %) vail lie 
in still another area. 

The special symbols will be so placed in the set so as to simplify 
cods generation by typewriters and similar keyboard devices.. 


'Ms 0D3 active requires that the cedes assigned to graphics 
which appear on the same key top in a ’’normal” office type- 
writer should have a uniform and sivroie relationship. 


The sat shall include the COBOL character cat. 


The set shall be so organized that the simplest possible test shall 

v'.j'h ri\ •vhl t -•'lo-.vm'hl v. So not*-- •-» <-• 

xjkj j oU«a i-viiwii; u::u Jcu. .• ^ UlI22.‘. J.wS * c"J 


special symbol subsets. Assignment of ispcrtsnt meaning to codes wk 
arc likely to be inadvertently generated in die data processor or tr: 
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«hat Should Be th© Standard 7 -Bit Code Set for Communi. eat ion! 
and Bata Processing? - A Plan. W Proposed by A* L. Whitman 


September 26, 1961 


This proposal is a counter-proposal to the majority 
recommendation of the SENA X3-2 Subebaaraitte© for a standard 
7 -bit code (128-character set) for the interchange of information, 
between data -processing systems and between systems and 
associated equipment. This proposal, named Plan W for con- 
venient reference, represents the personal views of the 
writer and not in any sense a corporate position. 

The basis for the minority report is, quite simply, 
a difference of opinion about the relative importance of 
four primary objectives. Since many of the implications of 
these objectives are contradictory, no compromise can fit all 
of them. The choice as to Which kind of results are most 
desirable leads to certain principles for constructing the 
code. 

The current decision on the choice of a code 
revolves around four principal objectives, as follows* 

1, A keyboard as much like a "standard” electric 
typewriter key oard as possible. 

2. . Compatibility with the present Department of 

Defense (DOB) military standard known as 
MIL- STB- 1 88 A . 
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3« Ability to use the eode in data processing 
machines without translation or conversion. 

4, Compatibility with International Standards# at 
this time particularly European. 

The differences between the majority report and 
this minority report result from the following different 
opinions on orders of priority of the four principal objectives: 

Plan W Committee Plan* 

1. Keyboard 1, Data Processing 

2. Dept, of Defense Code 2. International 

(DOB) 

3* International 3. Keyboard 

o , Data Processing 4. DOD Code 

* The committee report does not explicitly mention 
this order of priority. "However, for practical purposes, 
the design as given reflects this order of importance. 

The choice between the two orders of priority is a 
matter of opinion and individual judgment. So much depends 
on speculation as to what might happen in the future that a 
solid determination is not possible. 

Conclusion 

Por the reasons discussed below, the writer is of 
the opinion that the code to be standardised should be chosen 
with primary weight given to the requirements of the typewriter- 
like keyboard, and of compatibility with the Department of 
Defense Code. Plan W, as shown by Table 1, with the keyboard 
of Fig. 1, is recommended for adoption. 










































5‘JO Madison Avenue 


28 September 


International Business Mticn'nes Cor- •» -- ■ 

To Members of X3. 2 
Gentlemen: 


Attached are some figures usee to describe the X3 2 set to to- • v 
purposed ^ US6fUl in docurnenta ‘ ; ion an'd they are offered toils* 0 * 

Tou may recall my saying at tie meeting that I couldn’t mink of anv 

suggested if my memory had teen e/o'nking right have 

The reasons for selecting the c racket ; are: 

^tJ^, 013 ™ 31 / high USa > e in ALGOL, as evidenced by the 
attached study of usage (Fiffure 6). 

2. The obviously low usage* of £ , ^ , and ^ 

3. Brackets will be much more useful for human-to-^uriari 

communication. 10 “ aman 

piefe?en°ee mity " fc “° :iaa °" <SHARE - GumE . et al) 


me reasons for selecting the reverse slash are: 


1. Reverse division is a useful device in orog-am miner narticu 
lany for continued fruitions. " ^9, par tic a- 

tW ° SS ° f ' siashes in either permutation gives 
in ALGOL (A Vi 1 ’ a ® “ ** Symb0lS AND «<» 


3. User association 


decision. 


A TO > (t- ■§ (o /: 


Members of X3. 2 


28 September 1961 


In addition, some secondary irmemonic significance may be obtained by the 
association and/or mapping to ESCAPE and DELETE. H no negative 
comment is forthcoming, may we assume that this change in the set is 
agreeable to X3. 2? 


Cordially yours, 

R. W. Berner 
Alternate, X3. 2 


RWB/jes 
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PHONE CORNELIA 7- 6700 
TWX NO. SKO- 3454 


TELETYPE CORPORATION 

5555 TOUHY AVENUE 




October 2, 1961 

J. F. AUWAERTER 

Director of Product Development 


Dear Sir: 
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You will recall I wrote you on September 6 outlining ^ 

progress being made in this country toward the adoption of a ^ 1 

standard intercommunication code alphabet of more than five levels. 

At that time I indicated a decision would have to be made for 
Bell System service by about the end of November. 


Events are moving much more rapidly than I had antici- 
pated. Intensive pressure to start the new service forces us to 
make a decision on the code alphabet by the third week of October. 
Heavy volume production of teleprinters based on the new code will 
begin in the second quarter of 1962. Naturally we would be most 
appreciative of receiving your comments as early as possible. 

Reviewing my prior letter I found that there were several 
errors in it, so I have enclosed corrected pages with the changes 
underlined in red. While the changes do not affect the general 
meaning of the letter they may help to avoid confusion on some 
points of minor technical detail. 
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Two weeks ago the X3-2 Subcommittee of the ASA X3 
Sectional Committee arrived at agreement on the code it would 
propose as an international standard. The proposal is now being 
documented and we expect to submit the proposal to the ASA before 
the end of the year. The proposal will also be submitted as a 
working paper to the cognizant subcommittee of ISO Technical Com- 
mittee 97, though, of course, formal submission of the proposal 
by ASA to ISO cannot be expected until next year. 

It is the present plan of the Bell System to adopt this 
proposed standard on the assumption that it, or a very minor modi- 
fication of it, stands the best chance of gaining eventual inter- 
national acceptance. The code itself as well as two possible key- 
board arrangements resulting therefrom are illustrated on the 
attached pages. 
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October 2, 1961 


The code is essentially the same structure I reported 
to you previously. Controls lie in the left two "sticks" and the 
"pure information subset" is contained in the middle four sticks. 
However, a minor change has been made in the intended use of the 
right two "sticks." You will note that in the code chart they 
are labeled "Area of Planned Deviation." Only two controls, 

ESCAPE and DELETE, are permanently located in this area. The 
remainder of the area is open for use as an extended set of 
controls, a set of special graphics or a lower case alphabet. 

The alphabet is placed to maximize its attractiveness to 
the European computer industry. The symbols lying below "Z" 

(that is, above "Z" in binary order) are tentative and would, of 
course, be replaced by national alphabetical characters where more 
than 26 such characters are required in a particular language. The 
choice of symbols is one more of the many compromises that can be 
made between the conflicting requirements previously outlined. 

I feel it is a good one. You will note that the most commonly used 
punctuation and data organizers such as ' " ( ) : * / - and . are 

low in binary order to both the digits and the alphabet. This makes 
the code palatable to the data processors. They have permitted us 
both : and ; and / and ? on the same key of our typewriters. 


The controls are tentatively assigned in the manner shown. 

• You will note that all controls can be obtained from the alphabetical 

columns by setting bit B 6 to 0. This simplifies design of the "Control" 
key on the keyboard. From the keyboard illustrations you can see that 
the most commonly used teleprinter controls appear on the home row 
of keys. The "Receiver ON" and "Receiver OFF" controls are intended 
to be used for reperforator as well as page printer control , one pair 
being assigned to each type of unit, as the particular system requires. 
The "Who Are You" and the "BELL" are placed where you have historically 
put them on your keyboards. 

You will note that this code can be collapsed to a six bit 
set useful for teleprinters. By stripping off the high order bit, 
the LF CR, UC, and LC controls map into the lower portion of the 
101 "stick," while the ESCAPE and DELETE map into the bottom of the 
digits "stick." The "Who Are You" and "BELL" would have to be mapped 
into the> and the : by ignoring the second high order bit. Other 
controls could, I believe, best be obtained in the six bit set by 
use of the ESCAPE mode. 


By including the upper case (UC) and lower case (LC) codes 
in addition to the Area of Planned Deviation we will leave the way 
open for implementing an upper-and-lower case page printer either by 
# means of a permutation-controlled case shift or by use of a seventh 

pulse shift mechanism in the page printer. To be sure that any 
;i future seventh pulse shift upper/lower case printer (with lower case 
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alphabet coded in the Area of Planned Deviation) is completely 
compatible with our monocase printers (which will print out the 
middle four "sticks" of the code) , we plan to design those monocase 
printers so that they will use bits Bg, B 4, B 3 , B 2 , Bp and B 0 for 
print out. This means they will ignore the second high order bit 
of the code and thus will print both the code 1000001 and the code 
1100001 as an upper case "A." To achieve these results it is, of 
course, necessary to place the lower case alphabet in the right two 
sticks" in the same way (i.e. starting at binary 1 level) that the 
upper case alphabet is placed in the 100 and 101 "sticks." 

keyboard which deletes bit B4 on depression of the 
bhitt key is illustrated as "Keyboard Based on BEMA Code with Bit- 
Deletion Shift." Note that such a keyboard requires a / be placed 
above the ? and fails to give access to the graphics ft @ / ^ and > 

If the Shift key causes an inversion of bit B4 rather than a simpl'T ’ 
deletion of bit B4, then the keyboard in the second illustration is 

?rad^f ' th f addition to P lacin § the ? and / in the position 
traditionally found in our typewriters this mechanism also permits 

access to the eight graphics associated with the letters K L M N 
0 and P as well as those adjacent to the , and . symbols. ’toW ’ 

sure that my point is clear I have drawn the circuits for bit deletion 
and bit inversion below: 
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We have not yet fully thought our way through the 
question of whether we will provide a parity bit in the eighth 
level. At the moment we feel that an even parity (if any) is 
preferred in order to handle 8 level blank tape and fully punched 
tape. You will notice that on any keyboard containing a Shift 
key the parity bit must be inverted (probably with a circuit as 
shown at the right bottom of the preceding page) in order to 
retain the proper parity count in the codes associated with the 
symbols appearing on the upper half of the keytops. 

I am very sorry we have not had an opportunity to 
correspond at greater length on the subject before the demands of 
our business forced a decision. Your interest in this matter is 
greatly appreciated. I hope to hear from you soon. 


Yours 


JFA :AC 
Enc. 



rector of Product Development 
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UC is Upper Case Shift 
LC is Lower Case Shift 
LF is Line Feed 


CR is Carriage Return 
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typewriter keyboard format 

FOR TELETYPEWRITER USE 


NOTES 

I. SHIFT KEY DELETES BIT NO 4 
WHEN DEPRESSED. 


. m.JliLn OflU UK WHO 

are you signal . 

3 ' ITFAJ, KEY CAUSES SUCCEEDIN': 
CHARACTER TO PERFORM A 
NON- PRINTING FUNCTION 
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